Cytogenetic study of the induction mechanism of chromosome-type aberrations by 1-beta-D-arabinofuranosylcytosine.
Treatment of human lymphocytes in the G(1) phase with 1-beta-D-arabinofuranosylcytosine (AraC) results in the formation of chromosome-type aberrations, e.g., dicentric or ring chromosomes. Generally, it is accepted that DNA double-strand breaks (DSBs) cause chromosome-type aberrations. However, AraC lacks the functional groups necessary to induce such breaks, suggesting that it does not induce DSBs directly. In this study, we show that induction of DSBs is not mediated by direct action by AraC on DNA. Second, we demonstrate that the induction of DSBs or chromosome-type aberrations by AraC in human lymphocytes is inhibited by cycloheximide (CHM), an inhibitor of protein synthesis. These data suggest that newly synthesized proteins in AraC-treated lymphocytes mediate the induction of the DSBs. Thus, we suggest that AraC-induced endonucleolytic protein(s) in lymphocytes mediate the formation of chromosome-type aberrations.